Pension funds have recently developed an increasing interest in environmental, social or governance (ESG) criteria, but critics claim that the integration of any of these non-financial criteria into pension fund investment processes conflicts with fiduciary duties. On this matter, the 2005 Freshfields report concluded that pension funds' fiduciary duties (e.g. prudent action for proper purpose) only permit the consideration of an ESG criterion, if this process has no detrimental financial effects. While a body of research exists on the general relationship between ESG criteria and financial performance, no study has yet investigated the financial effect of integrating any ESG criterion into an investment process from the perspective of pension funds, whose unique financial and legal characteristics require a specialised research design (e.g. a prudent, very large scale investment process). To study this effect, we develop a test of the prudent integration of ESG criteria in realistic pension fund investment processes. We analyze over 1,500 firms from 26 developed countries over a 77 months period using aggregated and disaggregated corporate environmental responsibility ratings supplied by EIRIS. Our results show zero indications that the integration of aggregated or disaggregated corporate environmental responsibility ratings into pension fund investment processes has any detrimental financial effect. Robustness tests for temporal consistency confirm this finding. Hence, we conclude that pension funds' fiduciary duties do not appear to prohibit the integration of environmental responsibility criteria into their investment processes. Future research might want to investigate the effect of integrating other ESG criteria into a realistic prudent pension fund investment process.
Introduction
Pension funds have recently shown an increasing interest in considering environmental, social or governance (ESG) criteria in their investment processes (Cox, Brammer and Millington, 2004; Cumming and Johan, 2007; Petersen and Vredenburg, 2009) . Proponents argue that this practice has many advantages not only for pension funds but also for those economies, on whose financial wellbeing pension funds depend and whose citizens depend on pension funds. Their main argument is simple. Pension funds with their enormous investor power have the ability to ensure not only economic stability but also stable environmental, social and corporate governance conditions in those global economies, to which their internationally diversified portfolios are exposed. As a consequence, this stability allows these economies to flourish, which leads to healthy financial returns for pension funds (Clark and Hebb, 2005; Hawley and Williams, 2007; Sethi, 2005) . Critiques, however, fear inappropriate political influence in pension fund decision making and exposure to financial risks. Especially, they argue that the integration of ESG criteria into pension fund investment processes "subvert [s] .. a fiduciary's common law duty of undivided loyalty" (Rounds, 2005: : 76) .
Indeed, many jurisdictions impose strict legal duties on pension fund decision makers which prevent them from an unconditional consideration of ESG criteria. Moreover, the conditions under which ESG consideration is permissible appeared hidden in a complex web of legislation until 2005, when a report by Freshfields Bruckhaus Deringer gained prominence for its precise analysis of these conditions. The report concluded that pension funds are legally required to consider an ESG criterion, if there is a clear consensus amongst beneficiaries in favor of this criterion or the criterion is believed to be financially beneficial. Pension funds may also voluntarily consider an ESG criterion in case it does no financial harm but otherwise pension funds are legally prohibited from integrating any ESG criteria in their investment process.
While the analysis and conclusions of the Freshfields report have provided a lot of conceptual clarity, the report did not represent a practical breakthrough as it left many practical uncertainties untouched (Collie and Myers, 2008; Freshfields Bruckhaus Deringer, 2005; OECD, 2007; Richardson, 2007; Sandberg, 2011; Taylor and Donald, 2007; Woods and Urwin, 2010) . The possibly most important remaining uncertainty relates to the following research question:
'What is the financial impact of ESG criteria consideration on a pension fund portfolio that complies with the legal duty of prudent action for proper purpose?'
This question seems completely overlooked by two streams of literature. One stream conducted many quantitative studies of the relationship between ESG criteria and investment performance but ignored the pension fund perspective with its unique research design requirements resulting from pension funds' financial characteristics and legal duties (e.g. Kempf and Osthoff, 2007; Lo and Sheu, 2007; Scholtens, 2008; Scholtens and Zhou, 2008) . Another stream provided detailed explorations of pension funds' fiduciary duties with respect to ESG criteria but did not undertake any empirical analysis of the financial implications of ESG integration (e.g. Martin, 2009; Richardson, 2009; Sandberg, 2011; Woods and Urwin, 2010) . Hence, we consider this paper to represent the first attempt to bridge the gap between these two literature streams and investigate this relevant research question.
To analyze our research question, we develop a test of the prudent integration of any ESG criterion in realistic pension fund investment processes. We ensure a prudent integration of ESG criteria by only using standard assets and investment transactions with a relatively low risk. The realistic nature of the pension fund investment processes derives from aspects such as their billion US$ size, their investment universe including 26 developed countries or our recent 77 months sample period ending in May 2010. We use corporate environmental responsibility ratings, which EIRIS currently also supplies to several large pension funds and many (very) large asset managers.
1 Our test compares the abnormal financial performance of 25 pension fund portfolios with five different degrees of responsibility in five different corporate environmental responsibility criteria (one aggregated measure and four disaggregated measures). It appears very reliably, as our econometric analysis explains between 89% and 98% of any pension fund portfolio's return variations.
Our results provide zero indications that the integration of aggregated or disaggregated corporate environmental responsibility criteria into investment processes has detrimental financial performance effects for pension funds concerned about the environment. Not a single portfolio with an average or above average degree of environmental responsibility underperforms its benchmarks at any common significant level. Robustness tests for temporal consistency confirm this finding. Only one portfolio comprising firms with weak environmental management systems displays a significantly negative abnormal financial performance. This individual observation implies that pension fund might in some cases even be able to avoid financial complications through integrating corporate environmental responsibility standards in their investment processes. In conclusion, we are confident to have found no evidence of a detrimental financial impact resulting from a consideration of environmental responsibility standards in pension fund investment processes. As a consequence, our results suggest that fiduciary duties or other legislation do not prohibit the integration of corporate environmental responsibility standards into pension fund investment processes in any of the nine large jurisdictions studied by Freshfields and us (US, UK, Canada, Australia, Japan, Germany, France, Italy and Spain).
The subsequent text is structured as follows. Section two discusses legal interpretations of the relationship between pension funds, their fiduciary duty and ESG criteria to inform about the relevant background underlying the motivating of our research question. The third section develops the research design, the test of the prudent integration of ESG criteria in realistic pension fund investment processes. Section four analyzes and interprets our test results before the last section concludes.
2 Background: Pension funds, fiduciary duty and ESG criteria
The debate on pension funds and ESG criteria
Historically, the use of non-financial criteria in an investment context was a marginal occurrence based on primarily religious beliefs having little to do with the financial merits of the moral standpoint manifested in the investment decision (Bengtsson, 2008a; 2008b; Richardson and Cragg, 2010; Sparkes and Cowton, 2004 ). Today's situation is quite different with the integration of environmental, social or governance (ESG) criteria in investment strategies increasingly attracting attention of a vast number of different institutions such as asset managers, pension funds, governmental or non-governmental organizations (Derwall, Koedijk and Ter Horst, 2011; Emel, 2002; Gifford, 2010 (UNEP FI, 2009: : 29) .
As a consequence of this surge in attention and perceived potential, a heated debate emerged on the question, if ESG criteria represent relevant and appropriate considerations in investment processes of pension funds. Proponents usually argue along three lines. First, they suggest that, at least in some cases, the consideration of ESG criteria, especially ESG risks, simply represents a pension fund investment strategy that delivers attractive risk adjusted returns (Clark and Hebb, 2005; Kiernan, 2007; Sethi, 2005) . Second, proponents argue that pension funds and other institutional investors such as insurance companies have grown so enormously large in size over recent decades that they now jointly own the majority of all financial assets worldwide and deserve to be titled 'universal owner'. Due to their sheer size, the financial performance of those universally owning pension funds will largely dependent on the performance of financial markets as a whole instead of the returns to individual assets. Hence, universal owners have an incentive to integrate any ESG criteria which affects the world economy into their investment processes instead of just considering those ESG criteria that individual corporations cannot externalize (Amalric, 2006; Hawley and Williams, 2000; Mattison, Trevitt, van Ast, Gifford, Mnatsakanian, Watson, Zimmerman, Piani, Hoepner, Clemens-Hunt, Bacani and Mulder, 2011; Thamotheram and Wildsmith, 2007) . Third, some proponents consider it to be simply an implicit responsibility of pension funds to be concerned about the wellbeing of society and the natural environment and hence integrate ESG factors in their investment approaches (Berry, 2011; Lydenberg, 2007; Richardson, 2009; Solomon, 2009 ).
Critiques of ESG criteria consideration by pension funds are fewer in numbers than proponents but as vocal as possible (Entine, 2005; Munnel and Sundén, 2005; Rounds, 2005) . They also argue broadly along three lines, as they consider ESG integration (i) to represent an inappropriate political interference in pension funds' investment strategies, (ii) to be financially risky and (iii)
to "subvert .. a fiduciary's common law duty of undivided loyalty" (Rounds, 2005: : 76) .
Legal interpretations of pension funds' fiduciary duty with respect to ESG criteria
Indeed, many jurisdictions' legal frameworks impose strict requirements on pension fund trustees to invest in a prudent fashion which is usually understood as taking all necessary precautions and aiming to achieve the best economic outcome for beneficiaries. While some regulatory changes concerning the fiduciary responsibility of pension funds in relation to ESG investment have taken place over the last decade in countries such as Australia, France, Germany or the UK, there is little evidence to suggest that the legal interpretation of the duties of (especially common law countries') pension has dramatically changed (Dhaliwal, Radhakrishnan, Tsang and Yang, 2010; Freshfields Bruckhaus Deringer, 2005; Richardson, 2008; Richardson and Cragg, 2010; Sandberg, 2011; Sturm and Badde, 2001 ).
2
According to the 'traditional interpretation' of pension funds' fiduciary duties, a pension fund should follow certain generally accepted principles. It should strive for diversification and high risk adjusted return by investing according to the risk parameters specified in the investment policy and by making no other decisions than those in good faith for the economic benefit of the beneficiaries (Berry, 2011; Freshfields Bruckhaus Deringer, 2005; Richardson, 2007 (Goode, 1993) . Australian pension fund legislation knows the sole purpose test, which requires trustees to ensure that an investment strategy is solely developed for the purpose of providing monetary benefits to beneficiaries upon retirement. (Freshfields Bruckhaus Deringer, 2005; Richardson, 2007) . While pension fund legislation in the largest developed economies based on civil law (France, Germany, Italy, Japan, Spain) is possibly a little more open to ESG considerations than its common law counterparts, it can barely be interpreted to include any meaningful support of pension funds' ESG integration. Table 1 summarises the pension fund legislation in the nine largest developed economies worldwide, which are jointly home to the majority of the world's 20 largest pension funds (Thamotheram and Wildsmith, 2007) . It highlights that the traditional interpretation of pension funds legal duties is problematic for proponents of pension funds' ESG consideration especially in common law countries and foremost in the US. 
Remaining uncertainties for pension funds
Several authors have subsequently discussed this conclusion and raised many relevant contextual factors which should be included in any interpretation of the results of the Freshfields report as shown in Figure 1 (Collie and Myers, 2008; OECD, 2007; Richardson, 2007; Sandberg, 2011; Taylor and Donald, 2007; Woods and Urwin, 2010) . These contextual factors highlight the lack of conceptual and especially practical guidance for pension fund decision makers in assessing (i) a possible consensus amongst their beneficiaries on ESG considerations, (ii) the financial impact of ESG considerations on their portfolios and (iii) the relevance of possible ESG considerations compared to other (economic) considerations. This lack of guidance is particularly problematic, since pension fund decision makers have to conduct these rather complex assessments in a manner that complies with their fiduciary duty to act prudent with specialized skill, knowledge and proper advice in the best interest of their beneficiaries. In short, the Freshfields report can be argued to have a high conceptual value, but it did not represent a practical breakthrough for pension funds, as it left three crucial uncertainties unaddressed:
(1) How to assess a possible consensus amongst beneficiaries on ESG considerations while complying with the legal duty to act prudently and for proper purpose?
(2) What is the financial impact of integrating ESG considerations in pension fund investment processes while complying with the legal duty to act prudently and for proper purpose? A lack of clarification on crucial uncertainties tends to result in conservative decision making by pension funds for three reasons. First, fiduciary duty requires pension fund decision makers to act prudently and thereby instructs them to avoid uncertainties. Hence, a lack of guidance usually leads to a status quo bias in pension fund decision making. Second, pension funds are requested to take advice from consultants, whose role Monks (2007) describes as mainly legal liability protection with a highly problematic economic value added. Consultants, whose expertise lies possibly less in providing valuable investment information but more in offering a legal firewall, have any incentive to advise pension funds to stay away from uncertainties. Third, pension fund trustees have no personal economic incentive to explore uncertainties and therefore tend to prefer minimalist and risk averse investment strategies (Martin, 2009; Monks, 2007; Richardson, 2007; UNEP FI, 2009 ).
Some pension funds might be comfortable to address the first uncertainty (prudent assessment of consensus amongst beneficiaries) by means of an institutionalized survey or election mechanism. Many pension funds might currently be less concerned about the third uncertainty (prudent weighting of considerations), which is simply of less immediate nature, as it depends on the former two. However, the second uncertainty about the prudent assessment of the financial impact of ESG considerations appears especially problematic, since few pension fund decision makers or consultants are likely comfortable to bear the risk of a law suit for imprudent ESG integration following a poor performance of an ESG criteria considering investment approach.
As a community, researchers interested in ESG investments have the training, resources and skill to generate empirical evidence mitigating or even removing this uncertainty. A rich body of literature on the impact of ESG criteria on investment performance exists to date (e.g. Kempf and Osthoff, 2007; Lo and Sheu, 2007; Scholtens, 2008; Scholtens and Zhou, 2008) .
Other studies have explored pension funds' fiduciary duty with respect to ESG criteria (e.g. Martin, 2009; Richardson, 2009; Sandberg, 2011; Woods and Urwin, 2010) . However, we are not aware of a single quantitative study on the financial impact of ESG integration, which takes the perspective of pension funds in general or a prudent pension fund investment process in specific.
Equivalently, we do not know a single analysis of pension funds' fiduciary duty which empirically investigates the question of the financial impact of integrating ESG criteria in a prudent pension fund investment process. Hence, we believe to be the first to address this question. With our analysis, we aim to (substantially) mitigate the uncertainty perceived by pension fund decision makers and consultants regarding the financial impact of integrating environmental, social or governance criteria into a pension fund investment process that complies with the legal duty to act prudently and for proper purpose.
Research Design: A realistic prudent pension fund investment test

Rationale for Research Design
To address our research question, we develop a realistic and prudent test of the financial impact of the integration of ESG criteria into pension fund equity investment strategies. We limit our test to equity investment strategies for three reasons. First, motivating, developing and analyzing realistic and prudent tests of large and potentially complex pension fund portfolio processes for multiple asset classes is simply beyond the scope of an individual article. Second, equities and fixed income are by far the largest asset classes in international pension fund portfolios and jointly represent the vast majority of all pension funds' assets (Ferreira and Matos, 2008; OECD, 2010) . Third, the integration of ESG criteria into investment portfolios is, from a financial performance perspective, criticized much more for equities than for fixed income which appears to be relatively compatible with the consideration of ESG risk factors (Derwall and Koedijk, 2009; Geczy, Stambaugh and Levin, 2005; Menz, 2010; Munnel and Sundén, 2005) In designing our test, we put special emphasis on two aims. First, we aim to embed our test in doubtlessly prudent investment process to comply with the legal duty of prudence. With this ambition, we follow in the footsteps of three of the founding fathers of ESG investment, who aimed to outline an "investment policy … [that] is legally justifiable as a sophisticated attempt to maximize .. economic return […] and therefore need not be defended -and cannot be attacked -as a social pursuit" (Simon, Powers and Gunnemann, 1972: : 137) . To develop a doubtlessly prudent investment process, we select the prudent (conservative) option whenever we have any discretion on any aspect of the investment process (e.g. we use long only investment and do not engage in complex and potentially risky financial engineering products).
Second, we aim to embed our test in a realistic and generic pension fund investment process, which can be customized according to any asset manager's investment style preferences, to achieve a high practical value for our results and therefore (substantially) reduce the uncertainties of real pension fund decision makers. In this ambition, we are inspired by Young Clark and Urwin, 2008; Clark, Salo and Hebb, 2008; Figge and Hahn, 2004; Martin, 2009; Nilsson, Cunnigham and Hassel, 2008; Thamotheram and Wildsmith, 2007; Thomas, Repetto and Dias, 2007; Woods and Urwin, 2010) .
Technically, we develop our test by making research design choices on six aspects: (i)
ESG criteria, and (vi) financial performance assessment.
Investment universe, portfolio construction and ESG integration
We select stocks listed in the world's developed economies as investment universe, since equity investments in emerging markets might be perceived as imprudent due to higher risks. Our aim to nest our test in a doubtlessly prudent investment process is also the reason for us to construct long only portfolios and prohibit more complex and potentially risk transactions such as short selling or derivatives. 4 Similarly, to ensure a clearly prudent diversification, we value weight all equities in our portfolios and prohibit other approaches such as equal weighting. This research design choice also simply recognizes the gigantic size of many pension funds. Having tens and sometimes even hundreds of billions US$ assets under management (Ferreira and Matos, 2008; OECD, 2010; Thamotheram and Wildsmith, 2007) , these pension funds can unlikely equal weight their entire portfolio without potentially affecting market prices themselves as consequence of their asset reallocation. If we permitted equal weighting, this scenario would represent a possibly substantial bias of our results.
To realistically and prudently integrate ESG criteria into pension fund investment processes, we define three objectives: First, we need to construct portfolios which reflect the enormous size of large pension funds and hence hold asset worth at least several billion US$ (Ferreira and Matos, 2008; OECD, 2010; Thamotheram and Wildsmith, 2007) . Second, we aim to integrate ESG criteria into baseline pension fund portfolios, which asset managers can subsequently customize in anyway according to investment style preferences (e.g. in terms of country, industry or small cap exposure). This aim allows our research design to isolate the effect of ESG integration from effects of other investment style choices and to accommodate a realistically large set of practical investment styles, which could be implemented in our ESG criteria considering baseline pension fund portfolios. 5 Third, to prudently integrating ESG criteria in pension fund investment processes, we require a very simple integration approach which does not constrain portfolio diversification.
We meet these objectives by simply dividing our very large developed country investment universe in several, still very large, sub-universes according to the constituents' ESG ratings. For instance, we group all firms with the worst ESG rating in one portfolio, all firms with the second worst ESG rating in another portfolio and so on. Since we do not make any investment style choice prior to the construction of these sub-universes, which function as our baseline pension fund portfolios, we isolate the ESG integration from any other step in a pension fund portfolio construction. As long as we do not construct an excessive number of portfolios, even the smallest of our portfolios should be of sufficient size and diversification for a reliable analysis of the financial effects resulting from the integration of ESG criteria in pension fund investment processes. Since some researchers argue that the relationship between ESG criteria and financial performance is parabolic (e.g. U-shaped or inverted U-shaped) instead of linear (Barnett and Salomon, 2006; Ullmann, 1985) , we aim to construct an odd number of portfolios to analyze the financial performance difference between a median ESG rated portfolios and its peers with a more extreme ESG rating. 
ESG data provider
As ESG data provider, we select EIRIS for five reasons. Fourth, EIRIS has an excellent track record with academics and non-governmental organizations (NGOs). Academics have criticized several corporate ESG rating data provider, especially KLD (now MSCI), with respect to the construct validity of their data but EIRIS has never been target of such a critique to date (Chatterjii and Levine, 2006; Chatterjii, Levine and Toffel, 2009; Delmas and Doctori Blass, 2010; Entine, 2003; Rowley and Berman, 2000; Semenova, 2010; Sharfman, 1996) . Previous academic studies using EIRIS data for empirical analyses also voice zero concern about the construct validity of EIRIS data (e.g. Brammer and Pavelin, 2006; Cox, Brammer and Millington, 2004; Dam and Scholtens, 2010; Dam, Scholtens and Sterken, 2007; Moore, 2001 
ESG data
EIRIS compiles hundreds of individual ESG items on over 80 ESG research areas. For a single academic article aiming to integrate ESG criteria in a realistic, prudent, billion US$ pension fund investment process covering a developed country universe and a sufficiently long time sample, this is too much ESG information to comprehend. 7 Inevitably, our article can only investigate, if pension funds' fiduciary duties prohibit the integration of certain environmental, social or governance criteria. We cannot investigate in a single article and possibly not even in a single monograph, if pension funds' fiduciary duties permit the integration of any environmental, social or governance criteria. Hence, we aim for modesty and select a feasible set of environmental, social or governance criteria thereby accepting the inevitable limitation that the investigation of our research question with regard to other ESG criteria will remain a challenge for future research.
Motivated by recent very large scale corporate environmental disasters (BP's Gulf of
Mexico oil spill, Tepco's Fukushima nuclear catastrophe), which we expect to concern many pension fund beneficiaries across the world for years to come, we select a set of corporate environmental responsibility assessments for our test. Specifically, we employ EIRIS' assessments in four core processes of corporate environmental responsibility: (i) quality of corporate environmental policy and commitment, (ii) quality of corporate environmental management systems which implement the corporate environmental policy, (iii) improvements of actual environmental performance by corporation as result of the environmental policy and management systems, and (iv) quality of corporate environmental reporting on the previous three processes. All four criteria are assessed by EIRIS on a five point scale. The three quality measurements (environmental policy, environmental management, environmental reporting) are assessed from the worst to the best judgement as 'inadequate', 'weak', 'moderate', 'good', or
'exceptional' quality of the respective process. The actual environmental performance indicator is assessed from the worst to the best judgement as 'no or inadequate data', 'no improvement', 'minor improvement', 'major improvement', or 'significant improvement'. In addition to these four individual (disaggregated) indicators, we calculate the average of these four indicators by transforming the ordinal textual assessments in consecutive integer values following previous studies based on EIRIS data (e.g. Brammer and Pavelin, 2006; Cox, Brammer and Millington, 2004; Dam and Scholtens, 2010) . We use this 'average environmental rating' as fifth (aggregated) indicator, whereby we sort the firms in five groups according to quintiles of the rating scale (i.e. firms rated with values in the smallest 20% of the rating scale are categorised in the worst rated group, companies with values above 20% but no larger than 40% of the rating scale are clustered in the second worst group and so on). 
Financial performance assessment
For this sample universe, we retrieve monthly simple return data and market valuations for all firms from Datastream for our 77 months sample period from January 2004 to May 2010. The return data is inclusive of distributions and both data types are denoted in US$. Based on these simple return data, we construct 25 large equity portfolios, whereby each portfolio only includes firms with one of the five assessment steps of our five corporate environmental responsibility criteria. The portfolios are value weighted based on one month lagged information with multiple share classes being appropriately considered. The portfolio constituents are updated at the beginning of each January as reaction to EIRIS' new environmental responsibility assessments supplied annually at the end of December. Once portfolio returns are calculated based on the simple returns of the individual firms, the portfolio returns are transformed in continuously compounded returns to avoid an upwards bias in our statistical analysis. In line with Jensen's (1968) original data transformation, we subsequently deduct the continuously compounded (c.c.)
risk free rate from our c.c. portfolio returns to calculate the c.c. excess returns of our portfolios.
As risk free rate for our developed country universe, we employ the monthly investment yield on a thirteen weeks US Treasury bill supplied by Datastream, 8 as we acknowledge that the US is (still) the most powerful and hence potentially least risky economy in the world.
To assess the financial performance of our 25 large equity portfolios, we use the Carhart (1997) model, the current standard assessment method for equity portfolios (e.g. Bauer, Koedijk and Otten, 2005; Kempf and Osthoff, 2007; Statman and Glushkov, 2009 ). The Carhart model can be written as in equation (1) 
where r xp,t and r xm,t represent the c.c. excess return of a pension fund portfolio (p) and our value weighted investment universe of an average 1,519 firms denoted m over the risk free asset return, respectively. In the Carhart model, the financial performance assessment measure is α p . It represents the systematic financial performance differential between the portfolio and the investment universe benchmark controlling for the known equity portfolio performance drivers size (SMB t ), intangible assets (HML t ) and share price momentum (MOM t ) (Carhart, 1997; 1992; 1993) . β p denotes the portfolio's systematic exposure to the investment universe's equity market benchmark, while where γ p , δ p , and λ p measure the exposure of a portfolio to the respective driver of equity performance. ε p,t captures the random components of a pension fund's portfolio's excess return for each observation (t).
For an equivalent developed country universe, we construct the control factors representing the known equity performance drivers 'size', 'intangible assets', and 'momentum' using the online research tool of Style Research Limited, which is based on the Worldscope database and has been used extensively in previous research (e.g. Bauer, Koedijk and Otten, 2005; Bauer, Derwall and Otten, 2007; Hoepner, Rammal and Rezec, 2011; Renneboog, Ter Horst and Zhang, 2008b) . The size factor SMB is generated as the return difference between a portfolio of stocks in the lower half of the market capitalization ranked investment universe and a portfolios of stocks in the upper half of the same universe. The intangible assets factor (HML), also called Value vs. Growth factor, is based on the investment universe ranked according to book value to market value ratio. It represents the difference between the return of a portfolio of the Top 30% stocks and the return of a portfolio of the Bottom 30% stocks. The momentum factor (MOM) originates from the investment universe ranked according to each stock's return over the previous twelve months. It is calculated as the return difference between a portfolio of the Top 30% stocks (previous winners) and a portfolio of the Bottom 30% stocks (previous losers) in this ranking. The MOM factor is updated monthly, while the SMB and HML factor are update annually at the end of June in line with Fama and French (1993) . All six portfolios underlying our three control factors are value weighted based on one month lagged information and their returns are continuously compounded. 
Descriptive Statistics
We display descriptive statistics for our 25 large pension fund portfolios in Table 2 , which offer five interesting indications. First, we succeeded in constructing large investment portfolios most of which holding hundreds of firms. Of course, pension funds would in reality never own 100% of all firms in each of our constructed portfolios. Hence, we make the prudent conservative assumption that a pension fund portfolio would own 1% of each firm in our entire portfolios, which still results in all our pension fund portfolios being worth, on average, between 7 and 115 billion US$. Second, firms average environmental rating and especially their actual environmental performance increases over the years with the better rated portfolios including proportionally more companies. This might reflect an increase in environmental awareness among developed countries' firms and populations as found by Barkemeyer et al. (2009) .
Third, the 25 pension fund portfolios' standard deviations are relatively evenly distributed, which indicates that there appears to be no diversification advantage for more or less environmentally responsible portfolios. The two portfolios with the lowest standard deviation (moderately rated on environmental management and significant improvement in environmental performance) include a medium and a small number of stocks, respectively. This suggests that all portfolios are well diversified, as larger portfolios do not seem to have any diversification benefits. Fourth, mean excess returns are also relatively evenly spread across portfolios with different ESG ratings implying that financial performance differences between them might be small. Fifth, while mean returns, standard deviations and maximum returns are all evenly spread across ESG assessments, minimum returns are not. Curiously, the portfolio with the best rating has clearly the lowest minimum return in case of any ESG criteria. This suggests that portfolios with high EIRIS' environmental responsibility scores might experience insurance like benefits from their responsibility as recently observed by Godfrey et al. (2009) .
[Insert Table 2 about here]
Aggregated Measure: Average Environmental Rating
We begin our discussion of our financial performance assessment results discussing the five portfolios constructed according to the aggregate measure (average environmental rating) to see, if there is any general trend. Our results displayed in Table 3 show that not a single portfolio outor underperforms the investment universe benchmark at any conventional statistical significance level (1%, 5% or 10%). Hence, the values of the α-coefficients, which are anyway small in absolute size, appear meaningless since there is a high probability that they occurred purely by chance. These results are highly reliable as shown by the Adjusted Rsquared values of between 92.4% and 97.2%, which represent the degree to which our econometric (Carhart) model is able to explain the excess return variation of our pension fund portfolios. In other words, there is only a little bit of pension fund excess return variation left, which our model cannot explain, and the smaller the unexplained component in a regression analysis the larger is the confidence that the respective results are empirically 'true' and are not potentially biased by any omitted explanatory variable. However, this reliable result for average environmental rating does not necessarily mean that the integration of individual, disaggregated corporate environmental responsibility portfolios in realistic pension fund investment processes may not be financially detrimental.
[Insert Table 3 about here]
Disaggregated Measures: Environmental Policy, Environmental Management, Environmental Performance, and Environmental Reporting
The results for the pension fund portfolios with different assessments on the four disaggregated criteria are shown in Table 4 . The estimations for the portfolios rated on environmental policy, environmental performance and environmental reporting are very similar to the overall results for the aggregated corporate environmental responsibility rating. No portfolio significantly under-or outperforms its market benchmark and α-coefficients are small in size. The Adjusted Rsquared values are again very high (89% to 98%), which indicates the reliability of the observation that our baseline pension fund portfolios considering corporate environmental responsibility perform financially insignificantly different from the market portfolio.
Of all 25 pension fund portfolios, only one of the five portfolios constructed based on corporate environmental management scores significantly underperforms its market benchmark.
This pension fund portfolio comprises firms with a weak environmental management and does not only statistically significantly underperform but also has an absolute α-coefficient that is twice as large as any other α-coefficient. Hence, an investment in this portfolio can clearly not be recommended from a financial perspective. Pension funds with a preference for companies with weak environmental management would experience detrimental financial effects from integrating corporate environmental responsibility scores in their investment process. However, pension funds currently interested in the integration of corporate environmental responsibility criteria in their investment processes have a preference for high(er) degrees of environmental responsibility and might even disapprove firms scoring low in this regard. Hence, the statistically and economically significant underperformance of a portfolio of firms with below average environmental management is not problematic but beneficial for them, as they aim to underweight these less responsible firms in their portfolio.
In summary, we have found zero evidence that pension fund portfolios with sub-standard environmental responsibility assessments outperform market benchmarks or that pension fund portfolios with average of above assessments underperform the investment universe. The very high Adjusted Rsquared values of all our econometric estimations provide us with a high degree of confidence regarding the reliability of our findings. Thus, we interpret our overall results as clear empirical support for the view that the integration of environmental responsibility criteria in the investment processes of pension funds concerned about the environment does not harm their financial performance. Hence, based on our results we conclude that pension funds' fiduciary duty does not appear to prohibit the integration of environmental responsibility criteria into their investment processes, at least with respect to environmental responsibility data supplied by EIRIS.
[Insert Table 4 about here]
Robustness tests 10
We conduct sets of two robustness tests of the temporal stability of our results. First, we run an equivalent econometric analysis for two similar sized sub-samples, one until February 2007 (38 months) and the other from March 2007 onwards (39 months). We do not find any evidence of a significant underperformance of any portfolio with (above) average environmental responsibility in any sub-sample period. Second, as the early years of our sample period (2004, 2005) might be less representative to estimate effects of ESG integration in the foreseeable future, we also repeat our analysis twice excluding the first and the first two years of our sample period (i.e. 2005-2010 and 2006-2010) . Again, both robustness regressions do not lead us to find any evidence suggesting that pension funds concerned about the environment would experience a financial performance penalty resulting from the integration of environmental responsibility criteria in their investment processes.
Conclusion
In this paper, we aim to extend the analysis of the Freshfields (2005) To the best of our knowledge, we are the first to empirically analyze this question. For our analysis, we develop prudent pension fund equity investment processes with realistic characteristics (e.g. billion US$ size, developed country universe) and integrate specific ESG data in these over a 77 months sample period through May 2010. Our specific ESG dataset comprises five corporate environmental responsibility ratings supplied by EIRIS for a universe of over 1,500 firms from 26 countries. As each rating includes five assessment steps, we generate 25 realistic pension fund portfolios of firms sharing an assessment in one of the ratings. Our results provide zero indications that the integration of corporate environmental responsibility criteria into pension fund investment processes has detrimental financial performance effects, at least with respect to pension funds with a preference for corporate environmental responsibility as assessed by EIRIS. As the Adjusted Rsquared values of our 25 analyses are very high (between 89 and 98%) and our results are consistent over time, we are confident to conclude that the integration of corporate environmental responsibility criteria into the investment processes of environmentally interested pension funds does not seem to have any significant detrimental financial effect.
Hence, we find that fiduciary duties or other legislation do not appear to prohibit the integration of environmental responsibility standards into pension fund investment processes in any of the nine large jurisdictions studied by Freshfields and us (US, UK, Canada, Australia, Japan, Germany, France, Italy and Spain).
Our study is, however, subject to a few limitations. First, we do not consider the expense a pension fund incurs in acquiring the environmental responsibility assessments from a data provider such as EIRIS. However, in relation to the hundreds of millions or even billions of pension fund assets, subscription prices for ESG data are infinitesimally small. Furthermore, GilBazo et al. (2010) recently observed ESG integrating mutual funds to have similar expense ratios as equivalent peers with an alternative active investment strategy, which indicates that ESG integration is no more or less expensive than the average active management strategy. Second, our results are directly only applicable to the large equity component in pension fund portfolios.
While equities are arguably the most important asset class for pension funds' financial performance (Ferreira and Matos, 2008; OECD, 2010) , the less volatile asset classes bonds and cash are also relevant. Cash investments and low risk bond investments are very useful to manage liquidity or reduce a portfolio's leverage but they have a marginal impact on pension funds' financial performance compared to an equivalently leveraged market universe. Hence, their consideration would unlikely change our results in any meaningful way. The integration of ESG criteria into higher risk bonds could lead to a result different from ours. However, research on ESG criteria and bonds outside of pension fund investment processes does not observe any relevant harmful financial effects of ESG integration (Derwall and Koedijk, 2009; Menz, 2010) .
Third, due to the limited scope of a single academic article, our results directly only apply to corporate environmental responsibility criteria and of these only to those produced by EIRIS.
Hence, promising routes for future research might lie in conducting similar analyses for different ESG criteria, possibly using bond instead of equity investment processes in some cases. Renneboog et al. (2008a) and UNEP FI (2009). *Act prudently means; a) act reasonably, b) apply special skill and knowledge, c) consider the suitability of investments, d) make relevant considerations, e) act with care, skill, and diligence, f) diversify the investments and f) take proper advice. **In the Freshfields report, proper purpose is given the following meaning a) carry out the terms of the trust and b) act in the best interest of the beneficiary. Notes: Column A is an adaptation of table "Taking ESG considerations account scheme" in Freshfields Bruckhaus Deringer (2005: 14) . Column B is based on interpretations made after the Freshfields report by Sandberg (2010) , Richardson (2007; ), OECD (2007 , Taylor and Donald (2007) , and Collie and Myers (2008) . It also includes references to Cowan v. Scargill [1985] 1 Ch 270, as this case has been viewed to be of similar importance as the Freshfields report. Table reports descriptive statistics on each of the 25 pension fund portfolios, which are updated at the beginning of each year. The first column displays the environmental criteria integrated in the respective portfolios. The second column represents the rating of the respective portfolio. The subsequent four columns provide the descriptive statistics each portfolio's excess return (mean, standard deviation, maximum and minimum) over the sample period from 01/2004 to 05/2010. The number of firms included in each portfolio is displayed as of January of each year in the following seven columns. The last seven columns display the market value (in billion US$) of a pension fund portfolio as of January of the respective year, whereby we make the prudent conservative assumption that a pension fund portfolio would own 1% of each firm in our constructed portfolios (see Research Design section for our portfolio construction approach). (1) displayed in the text. The third column reports the results of the intercept (α). The next column is the market beta estimate. Column five to seven are coefficients of the common investment style factors size (SMB), intangible assets (HML), and momentum (MOM). The last two columns report the number of observations and the adjusted Rsquared, which can be understood as the percentage of explanatory power of our regressions. Coefficient covariances and standard errors are made heteroscedasticity and autocorrelation consistent based on Newey and West (1987) . ***, **, and * indicate the 1%, 5%, and 10% significance level, respectively. 
